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Abstract of JP701 1 250 

PURPOSE:To obtain a fluorescent material having prolonged decay characteristic of luminescent screer 
high chemical stability and high light resistance for a long period of time. CONSTITUTION:The objective 
material contains a compound of the formula: MAI204 where M is at least one metal selected from 
calcium strontium and barium, as a mother crystal. Magnesium can be used as M. Europium can be 
added as an activator. Coactivator may be added, too. 
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[0040] ^fcC^-C#btlf:M^5 - (2) (DXRD 

fco ft^#J<h LtmMi:^tv^A, -*^'J 

OA. yX^Qv^A, h'J^A^ffl^^5-0 
0). 5 -(16). 5-(22)^t/5-(28)|cotNT. ^(Difc 

2 nmG>WfeSg#"T?&ofco 



(9) <&m¥-7 - 112 5 0 



^3fcte£3fc<fc<DC a S r S : B i (®b d p€BA-S : *g 
*ft£Mb¥ («0 H MSl4 5 4nm) L 

8 7l)Iil 3I^Lfco t8^bCaA 12 O4 :Eu 
gfttelwOl^TI*. EutfO. 005^1/ (0. S^EJU 

%) con^. miitom&f committed *,<dcdi oo^t 



tizj:y»&nfcK»M*i*a>ft»iiiii=E«afti*tt 

[OO 4 2] P^ffllZli^MTi:^ (M) <tLT*;U 

-(1) -(6) lz^Ufc^5fe1l^3t<*CD^l3fe4tti(coi>-C 

[0 O 4 3] 
[§8] 



IS 14 


10 ft&mm 


30 ^SSIg 




Std. CaSrS.Bi 


1.00 


1.00 


1.00 


5-(l) CaAUO<:Eu 

(Eu: O.001t/1/S) 


0 . 18 


0 . 16 


0 . 14 


(2) CaAUO^Eu 
(Eu: O.OHM) 


0.21 


0 . 18 


0 . 17 


(3) CaAl 2 0«:Eu 
(Eu: 0.1 tJi,%) 


0 . 2 5 


0.27 


0.35 


(4) CaAl 2 0 4 :Eu 
(Eu: 0.5 ftfft) 


0.41 


0.60 


0 . 9 0 


(5) CaAl a O*:Eu 
(Eu: 2.5 tW) 


0 - 3 7 


0 . 4 5 


0.65 


(6) CaAl 2 0 4 :Eu 
(Eu:10 t«) 


0 . 2 5 


0 . 2 8 


0.39 



[0 0 4 4] ^tz^m^m (M) tLXtUlsis^l^Zm Ltz 0 
IV ■5S»i:Lta'>nWA*ffll\ *«;SS«£ LT [OO 4 5] 

(7) ~U2)\z^LtzW?fc&mft&<D&%tt&&m9\zm 



(10) 



1 1 2 5 O 



fit m 


10 #t£»jg 


30 ftikmm. 


100#^gfg 


Std. CaSrS:Bi 


1 . 0 0 


1 . 0 0 


1.00 


(7) CaAl 2 04:Eu,Nd) 
(Eu:0. 5t*X Nd:0. 0Q1t#%) 


0.53 


0 . 7 8 


1.01 


(8) CaAl 2 0*:Eu,Nd) 
(Eu:0. 5t« Nd:0. Dlx*S) 


1.05 


1.53 


2.60 


(9) CaAl 2 04:Eu,Nd 
(Eu:0. 5xM Nd:0. 1 xA*) 


8.68 


11.8 


2 0.3 


(10) CaAl E 0*:Eu,Nd 
(Eu:0. 5xM Nd:0. 5 »%) 


9 - 8 7 


14. 0 


2 5.0 


(11) CaAl 2 0^:Eu,Nd 
(£u:0. 5tM Nd:2. 5 tW) 


3 . 18 


4 . 5 1 


8.05 


(12) CaAl a O«:Eu 5 Nd 
(Eu:0.5x*% Nd:10 xA*) 


0 - 8 4 


1 . 18 


2 . 0 2 



[0 0 4 6] mi^m^m cm) t L-c*;u:>^A£ffi Lfc e 

■it-eU^ASfflUNfca^SStett^ifefttUT. 5-(1 «10] 
3)-(18)lz^Lfc»*tt«*(*a>«**tt*«i OIztf 



IS » 


10 #t£SiJg 


30 ftmmm 




Std. CaSrScBi 


1.00 


1.00 


1.00 


(13) CaAl 2 OH:Eu,Sra 
(Eu:0. 5*itf Sm:0. GOlxAX) 


0.71 


0 . 9 8 


• 1-23 


(14) CaAl 2 0 4 :Eu, Sm 
(Eu:0.5xJt>% Sm: O.QlxJVS) 


0 - 9 4 


1.43 


2.55 


(15) CaAleO* :Eu, Sm 
(Eu:0.5tA/% Sm: 0. 1 x/M) 


4.21 


6 . 3 2 


11.30 


(IB) CaAl 2 0 4 :Eu, Sm 
(Eu:0. 5x*% Shj: 0. 5 tW) 


4 . 6 1 


7 . 0 0 


12.5 


(17) CaAl 2 0<* :Eu, Sm 
(Eu:0.5xM Sm: 2.5 fW) 


2 . 14 


3 . 2 5 


5.80 


(18) CaAl B 0 4 :Eu,SjD 
(Eu:0.5xW Sm:10 tjW) 


0 - 6 3 


0 . 9 6 


1.71 



[0 0 4 8] &tz&m>5tm (M) tLt*^ix$ffl iCTFLfco 
IV l^J^Lta^Pt^A^lV **B£*fl£LT [0 0 4 9] 

v*yniso^&mi*t~m^<DWftiz&ft&t it, 5 an] 

-(19)~(24)lz^L/cg^^3fe^<7>^3 , c^1*^^1 1 



(11) 



- 1 1 2 5 O 



K « 


10 tf^Sfjg 


30 ft&mm 


100#l£Bf g 


Std. CaSrS:Bi 


1.00 


1.00 


10 0 


(19) CaAUO^Eu.Dy 
(Eu:0.5fA<% Dy:0. 001f&%) 


0.30 


0-2 4 


0.20 


(20) CaAl 2 04:Eu,Dy 
(Eu:0.5*M Dy: O.OltW) 


0.41 


0.3 9 


0.35 


(21) CaAl 2 0.*:Eu,Dy 
(Eu:0. 5tW Dy: 0.1 tW) 


0.52 


0.60 


0 . 7 6 


(22) CaAl 2 0«:Eu,Dy 
(Eu:0. 5tJb% Dy: 0,5 tW) 


0 . 7 6 


0 . 9 0 


1.25 


(23) CaAl 2 0*:Eu, Dy 
(Eu:0. 5tW Dy: 2.5 »*) 


0 . 8 4 


1 . 18 


1-76 


(24) CaAl 2 0*:Eu,Dy 
{Eu:0.5€W Dy:10 


0 . 5 0 


0 - 5 8 


0 - 7 6 



[0 0 5 0] ^tz^Mftm (M) tLt^^v/^A^ffl tz 0 
IV RSJWtLta^atfWSfflL^ ^KJSffJi: LT [005 1] 

7 U •>Atfflt^»*fl)Ifttt*ft#t L t , 5-(25) »12] 



IS 14 


10 #^WJK 


so ftmmg. 




Std. CaSrS.Bi 


1 . 


0 


i . 


0 


1 . 0 


(25) CaAl 2 D^:Eu J Tm 
(Eu:0. 5t*X Tra:0. OOlfAtf) 


1 . 


0 4 


i . 


3 6 


1.81 


(26) CaAl 2 0 4 :Eu,Tm 
(Eu:0. 5t« Tm:0. D1«KC) 


2 . 


0 9 


2 . 


6 5 


3 . 7 5 


(27) CaAl 2 0 4 :Eu s Tra 
(Eu:0. 5fW Tm:0. ItJMC) 


4 . 


8 9 


5 . 


7 8 


8.70 


(28) CaAl*0 4 :Eu,Tm 
(Eu:0. 5tW Tm:0. 5t*%) 


6 . 


5 5 


9 . 


0 4 


18.6 


(29) CaAl 2 0 4 :Eu,Tm 
(Eu:0. 5**% Tin: 2. 5*ftK) 


0 - 


8 3 4 


1 . 


1 9 


2 . 6 8 


(30) CaAl z O.:Eu,Tm 
1 (Eu:0. 5*JW Tin: lOtfltf) 


0 . 


15 1 


0 . 


3 5 8 


0 . 7 5 5 



[0 0 5 2] tUte&mTtm (M) £LX*)\sZsO^$:m 
IV R3HH£ Lt JL-^atf^ASJfllv ^S^tLt 
^>£>. -fe'J^A. ^-fe^A. # K'J — ^A. ^ 

fr£ffl^fc*^0»3fett£*{*£: Lt, 5 - (31) ~ (42) 



[0 0 5 3] fcrfc d <£> 5 - (31 ) ~ (42) Uf-^3fct£^ 

^Jli^l^. 0.5 ^E;U%OO^^D L/c^CDT'fc^o 
[O O 5 4] 
[*1 3] 



(12) 



&mWl- 112 5 0 



« » 


10 #^8fffi 


30 ftWimm. 




Std. CaSrS:Bi 


1 . 


0 0 


i . 


0 0 


i . 


0 0 


(31) CaAl 2 04:Eu,La 
(Eu:0. bU% LarO. 5t*X) 


0 . 


5 2 


o . 


6 7 


0 . 


8 1 


(32) CaAl 2 0< :Eu 5 Ce 
(EurO. Stiltt CerO. 5f«) 


0 . 


8 4 


i . 


2 3 


1 . 


9 6 


(33) CaAl z CU:Eu,Pr 
(EurO- 5tW Pr:0. 5t*% ) 


0 . 


5 8 


0 . 


8 2 


1 . 


1 3 


(34) CaAl 2 0^ : Eu.Gd 
(Eu:0. 5tM GdrO. 5tW) 


0 . 


6 6 


0 . 


9 1 


1 - 


2 6 


(35) CaAl 2 0«:Eu,Tb 
(Eu:0. 5€Jt* Tb:0.5tW) 


0 . 


8 4 


1 . 


3 1 


2 . 


0 8 


(36) CaAlzth :Eu,Ho 
(EurO. 5tW HorO. 6W) 


0 . 


9 8 


1 . 


3 3 


2 . 


3 9 


(37) CaAl 2 0^ :Eu,Er 
(Eur 0.5t*% Err 0. 5t/W5) 


0 . 


5 6 


0 . 


7 6 


0 . 


9 8 


(38) CaAl a O^ :Eu, Yb 
(EurO. 5*&% YbrO. 5t«) 


0 . 


7 0 


0 . 


9 1 


1 - 


2 8 


(39) CaAlaO-, : Eu, Lu 
(EurO.SWfc LurO.5^) 


0 . 


6 8 


0 - 


9 0 


1 . 


2 4 


(40) CaAl 2 0<,:Eu,Mn 
(EurO. 5t/l# MnrQ.5t#S) 


0 . 


3 1 


0 . 


4 2 


0 . 


5 8 


(41) CaAl 2 0 4 :Eu, Sn 
(EurO. 5fJl* Sn:0.5f*X) 


0 . 


4 5 


0 . 


5 8 


0 . 


7 3 


(42) CaAl 2 0 4 r£u,Bi 
(EurO. 5t/P% BirO. 5«%) 


0 . 


2 5 


0 . 


3 3 


0 . 


4 8 



[0055] 2i\z&m7tm (M) t Lt*;uy^A^ffl 

Ltcm^zmmmet L-cifcmi-r&o 

jH£05 6. CaAl2 04 :Eu. N d 

TzlOd t^A^ifc^P tfOA (Eu2 03)£LT 

C*U^@S#J£ LT*^OA£ta;tfc4i<D. 
St/. Ilcffi0itB^tLT, Alamos > 

£ >. iz »J OA. ^-fc^A. +hv 'J OA. 15 K 'J — 
OA. -^;utr OA. vX^Pv^A, 7f->ju = O A. x;u 
t*OA. ^ U OA. -f^f;Ut*^A, VU^^OA. 

^b<&JT*5£JjD L/c^tfXZ. Ltfct^ra 



H£ 5 g (0.08^e;i.) jfsiiaL. >K— ;u5;u£/Wr?E# 

^*fX (97:3) mSS!43 C3MI r O. 1 U ^ h;U^5r) 

r% i3oo°c. miiMtALfr. -ta)«sa*-e^i 1 «fPb1 

0 0>»v*>jrL^iljlLfc^a>^3fei*«»6-(1) -(4 
3) £ Lfco 

[0 0 5 6] ZZT'li. ^"TSSJIC. Eu :0. 5 ^EJU 
%. N d : 0.5 ^E;U%. fife<7>^eC5S««l : 0.5 ^;U%<h L 

-(15) <t LT, ^1 4!:^t 0 
CO O 5 7] 
[*1 4] 



(13) 



- 1 1 2 5 O 



IS 14 


10 W 


30 wmm. 


loo^-mjas 


Std. CaSrSrBi 


1. 0 


1. 0 


1. 0 


CaAl 2 04:Eu,Nd 


9. 87 


14.0 


2 5.0 


6- (1) CaAlzO^Eu.Nd.La 


20. 6 


2 3.2 


2 9.5 


(2) CaAl*0..:Eu,Nd,Ce 


12. 7 


17.5 


2 6.9 


(3) CaAl 2 04:Eu,Nd,Pr 


13.3 


18. 1 


2 7.7 


(4) CaAl E 0-,:Eu,Nd J Sm 


8. 2 0 


12.6 


2 2.6 


(5) CaAUCrEu.Nd.Gd 


16-7 


2 1.3 


33. 5 


(6) CaAUO^Eu.Nd.Tb 


13.8 


17.2 


2 5.5 


(7) CaAl z 0 4 :Eu,Nd,Dy 


14.8 


18- 9 


30. 8 


(8) CaAlzO^rEu.Nd.Ho 


16-5 


2 1.6 


34. 3 


(9) CaAl z O«:Eu,Nd,Er 


15-9 


2 1. 0 


3 3. 8 


(10) CaAl 2 0 4 :Eu,Nd,Tm 


4. 17 


6. 69 


13.4 


(11) CaAl 2 0*:Eu,Nd,Yb 


11.0 


16. 9 


2 7.9 


(12) CaAl 3 0*:Eu,Nd,Lu 


10.2 


15.2 


2 5.2 


(13) CaAl 2 0«:Eu,Nd,Mn 


6. 45 


8.0 1 


11.9 


(14) CaAlaO-rEu.Nd.Sn 


11.4 


14.1 


2 1.2 


(15) CaAleC.Eu.Nd.Bi 


10.6 


13. 5 


2 1.4 



[0058] ^(Dm^&^frtD. ttis^i^tm^lm ^>£>a>;1Jt£. 0.1 ^e;u%^^10^;u%iz^^t^ 

^A. x;Ut'^A^T-fe^>Zcb:^5ie^ttTV 0 fCt^ [0 0 5 9] 

E u : 0. 5 ^E;U%. N d : 0. 5 =E)\,<X>t Ltc-tT?. »15] 



(14) 



- 1 i 2 5 o 





10 


30 ftmm. 


100#£tSfJg 


Std. CaSrSrBi 


1. 0 


1 . 0 


1 . 0 


(16) CaAl 2 04:£u,Nd 
Eu:0.5tJW Nd:0.5t/!& 


9. 87 


14. 0 


2 5. 0 


(17) CaAl 2 OH:Eu,Nd,La 
Eu:0.5m Nd:0.5tMK LarO.ltW 


1 4. 1 


18. 2 


29- 3 


(18) CaAl20 4 :£u,Nd J La 
Eu:0.5tW Nd:0-sfcJW La:0.3*JW 


1 5. 5 


18.9 


28. 5 


(1) CaAl204:Eu,Nd,La 
Eu:0. 5fJW Nd:0. 5m La:0. 5tAft 


20. 6 


23. 2 


29. 5 


(19) CaAl a (h:Eii,Nd,La 
Eu:O.SfJ» Hd:0.5€JW La:1.0tlW 


1.42. 


1. 05 


0.8 58 


(20) CaAl 2 04:£u,Nd 1 La 
Eu:0.5WS Nd:Q. 5t*K La: 2.0^% 


mmm 


(21) CaAl z O*:Eu,Nd,La 
Eu:0.5»% Nd:0.5«<% La: 10 fj» 





[0060] Eu : 0. 5 ^E/U%. Nd : 0. 5 ^JWt L 7)d:lt, il 6 \Zt^^ 0 

t-_t-e. v^X^P vOA(Dilll^, 0.1 ^;U%7^£>10^E [006 1] 

;u%iz**T*Bfc£frofc 0 "tcomm*. 6 -(22) -(2 [81 6] 





io fimwm 


30 ftwmm 


100#*£SfJg 


Std. CaSrS:Bi 


1 . 0 


1 . 0 


1 . 0 


(22) CaAl 2 0 4 :Eu,Nd 
Eu:0.5t« Nd:0-5W% 


9. 87 


14.0 


2 5.0 


(23) CaAi 2 0 4 :Eu,Nd,Dy 
Eu:0.5*W Nd:0.5*fl* Qy:0.ttMC 


4. 32 


6. 76 


1 2. 0 


(24) CaAl 2 04:Eu,Nd,Dy 

Eu:0. m% Nd:Q.5€Jl& Dy:0.3{/V% 


8. 9 1 


14. 0 


24. 2 


(7) CaAl 2 04:Eu,Nd,Dy 
Eu:0. 5^ Nd:0.5*n& Dy :0.5m 


1 4. 8 


18.9 


30. 8 


(25) CaAl 2 0-,:£u,Nd,Dy 
Eu:0.5W* Nd:0.5*/l# Dy:l-M^ 


12.1 


18.3 


2 7. 8 


(26) CaAl20 4 :Eu,Nd s Dy 
Eu:0.5W% Nd:0.5t/i& Dy:2.0t/i& 


7. 49 


10.3 


1 6. 0 


(27) CaAl 2 04:£u t Nd,Dy 
Eu:0.5*A* Nd:0.5trt£ Dy:10 ffl* 


1. 84 


1.29 


0. 998 



[0062] Eu : 0. 5 N d : 0. 5 =E)i,<X>£ L t LT. 8 1 7 (C^-To 

tz±x*. ii K'J— ^^coMfs.Z. 0.1 ^e;u%a^10^e;u [0O63] 
%l:^ATHi^ofco *<Dt£%k&. 6 - (28) ~ (32) 1 7 ] 



(15) 



&m¥-7 - 112 5 0 





10 


30 9rmm. 


100#^JfJg 


Std. CaSrS:Bi 


1. 0 


1. 0 


1. 0 


CaAl 2 0 + :Eu,Nd 
£u:0-5WS Nd: 0.531* 


9. 8 7 


14. 0 


2 5. 0 


(28) CaAl 2 CU:Eu,Nd, Gd 
Eu:0- Nd:0. 5€fl* Gd:0. HA* 


11.8 


17. 4 


3 0. 0 


/*3Q^ p«ai n . c. iL-i rL-i 
Us J uaAl2U4 : bu, fld, lid 

Eu: O.&tfl* Nd:0.5tA* Gd:0.3W* 


1 O T 


17. a 


2 y . o 


(5) CaAiz04:Eu,Nd,Gd 
Eu:0.5*J« Nd:0. 5tJW5 Gd:0.5«% 


1 6. 7 


2 1.3 


33- 5 


(30) CaAl 2 04:Eu,Nd,Gd 
Eu:0.5tJ» Nd:0. 5fJW Gd:1.0tiK 


10.8 


15.7 


26. 5 


(31) CaAl 2 04:Eu,Nd,Gd 
Eu : 0. Nd : 0. 5fM£ Gd: 2. 


1 8. 0 


2 1.7 


29. 5 


(32) CaAl 2 04:Eu,Nd,Gd 
Eu:0.5f^X Nd:0.5tA& Gd:10 WL 


1.01 


0. 764 


0. 590 



[0064] Eu : 0. 5 =E)l,<H>. N d : 0. 5 ^;U%<t L LT. £ 1 8 tiM". 

fc±T% 7tN^U= ^A<D;*ljt£* 0. 1^e;U%^^10 : E;U% [0 0 6 5] 

iC^THit^frofco -^(D^m^. 6 - (33) ~ (37) £ C« 1 8 ] 





io 


30 ftmmm. 


100#3£)Jijg 


Std. CaSrS:Bi 


1. 0 


1. 0 


1. 0 


CaAl 2 04:Eu,Nd 
Eu:0.5tMC Nd:D.5tJi,% 


9. 87 


14.0 


25. 0 


(33) CaAl 2 04:Eu,Nd,Ho 
Eu:0. 5tA* Nd:0. 5«* Ho:0. HMC 


1 0. 4 


14.4 


25. 3 


(34) CaAl 2 0 4 :Eu,Nd,Ho 
Eu:0.5«* Nd:0. 5W% Ho:0. 3W% 


12.0 


16.2 


2 7.0 


(8) CaAU04:Eu,Nd,Ho 
Eu:0.5tMS Nd:0.5tJW Ho:0.5W% 


16.5 


2 1.6 


34. 3 


(35) CaAl 2 04:Eu,Nd,Ho 
Eu:0.5^M5 Nd:0. 5tft% ffoil.Mfl* 


1 3. 4 


16.9 


26. 3 


(36) CaAl 2 04:Eu,Nd,Ho 
Eu:0.5W* Nd:0- 5tft« Ho:2.0tAS 


1 3. 3 


1 6. 0 


23. 5 


(37) CaAl 2 0 4 :Eu,Nd,Ho 
Eu:0.5tMS Nd:0. 5tfl* Ho: 10 fMK 


1.20 


0. 9 14 


0.78 2 



[0066] Eu : 0. 5 ^;U%. N d : 0. 5 =E)\,<X>£ L LT. ^1 9\Zt^^ 0 

tz±V. xjutf^ACDaS^* 0. 1^e;u%A>£> 5^;u% [0 0 6 7] 

l::£*.T*»£fTofc„ -t0>«Sm£. 6 - (38) ~ (43) £ [|19] 



(16) 



ftm¥-7- 1 1 2 5 O 



15 n 


10 #SSfjg 


30 ftmmsL \ ioo^m»s 

t 


Std. CaSrS:Bi 


1. 0 


1. 0 


1. 0 


CaAl 2 0^:Eu,Nd 
Eu:0.5f/I« Nd:0-5^ 


9. 87 


14.0 


2 5.0 


(38) CaAl 2 0*:Eu,Nd,Er 
Eu:0.5ti« Nd:0.5m Er:0.1W% 


10.7 


15. 1 


2 7. 0 


(39) CaAl 2 04:Eu,Nd,Er 
EuiO.WW Nd:0.5tlW6 Er:0. » 


1 0. 3 


14.0 


24. 0 


(9) CaAl 2 04:Eu,Nd s Er 
Eu:0.5*;i# Nd:0.5t*% Er:Q.5^% 


15-9 


2 1.0 


33. 8 


(40) CaAl 2 04:Eu,Nd,Er 
Eu:0.5«* Md:0.5tMS Er:1.0iME 


1 6. 4 


2 1. 1 


32. 3 


(41) CaAl20*:Eu,Nd,Er 
Eu:0.5fJlff Nd:0. 5tMS Er:2.0t/t£ 


17.3 


2 1.7 


30- 8 


(42) CaAl 8 0 4 :Eu,Nd,Er 
Eu:0.5tMS Nd:0.5fJt# Er:3.0tfl& 


2 0.1 


2 1.3 


28. 5 


(43) CaAi 2 04:Eu,Nd,&: 
Eu:0.&«* Nd:0. Er:5.0tfl* 


1 7. 5 


17.8 


2 2.0 



[0068] z<D&5tem&mmfr*. 

mZtltza titzW\~. tCDm-S. Eu : 0.5 =Z)\,<X>^ N 
d :0.5 Lfc±t\ teCD^Ig^J^O. 5 ^;U% 

mmztitz* zuz&mjtm cm) ^lt/^j^a^ 

Hfi£#}7. BaAl2 O4 :Eu^^3t<* 

£iMiSm£#/70.5^;u%;£aaL7c£(D£. 1 -d) 
. (2) £ Lt^to 

[0 0 6 9] 3[Zl*;fcm5fc{*CD?*>, *Bt5S* 



«ia»#Jhafe3 0#£^i&Lfz&<D^fc<&f§3fcX^ 

^ffll^fc^(7)CD. fiffcgX^ MU;&tf#]^?iU£3 0# 

[O O 7 O] H**^* <75fcftl4l*mtft 
5 O O n mtifeO)Mtfel)C t^b, ^2 0|C|£ X 

3fctt£5fc{* («***BHb3* OHO l:p D n«GSS, 3§3fc 
t°— ^jftfi : 5 3 O nm) t L T\ M»9±9t 1 O 
3 0#fc<£T/1 0 0$H£<D^3fc&J^£ffi^T*^L 

[O O 7 1 ] 
[i20] 



is m 


10 M 


30 mmm. 


loo^m^S 


Std. ZnS:Cu 


1. 0 


1. 0 


1. 0 


BaAl 2 0»:Eu,Nd 
Eu:0.5W% Nd:0.5tfl# 


1.23 


1 . 14 


0. 885 


BaAlaO-^Eu, Sm 
Eu:0.5W% Sm:0-5tJt« 


0. 982 


0.911 


0- 768 



(17) 



<mmw-7 - 11250 



[0 0 7 2] COi2 0*>fe* B a A I 2 04 :Eu. 
NdliZnS : Cu Wttt®LWtft&& l ) **l»#ltft 3 O 

A I 2 O4 : E u , S m(£ Z n S : C u WW£&yt&£ 
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